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MEMO 

To: 

Joseph A. Gowers – Project Manager 
Southern New Jersey Remediation Section 
USEPA Region II 
290 Broadway, 19th Floor 
New York, New York 10007-1866 

Copies: 

K. Petrone (NJDEP) 
B. Bussa (Ford) 
T. Green (Ford) 
Kelley Rohde (Ringwood)  

From:  

Erich Zimmerman 

Date: ARCADIS Project No.: 

February 19, 2010 NJ000604.0035 

Subject:  

Technical Memorandum – Site-Wide Groundwater Sampling 
October  2009 Sampling Event 

ARCADIS U.S., Inc. (ARCADIS), on the behalf of Ford Motor Company, has prepared this Technical 
Memorandum to outline the results of the October 2009 Site-wide Groundwater Sampling Event for the 
Ringwood Mines/Landfill Site, Ringwood, New Jersey (Site).  The sampling was undertaken between 
October 19 and November 2, 2009 in accordance with the approved July 26, 2004 Post-Environmental 
Monitoring Program Sampling Work Plan, the approved August 8, 2006 Groundwater Sampling Work Plan 
pursuant to the United States Environmental Protection Agency’s (“EPA”) April 7, 2006 request, and the 
requested modifications approved by EPA's May 7, 2009 letter.  

SCOPE OF WORK

ARCADIS performed groundwater sampling and monitored groundwater elevations on the following: wells 
OB-1 through OB-5, OB-7, OB-10, OB-12, OB-13, OB-14A, OB-14B, OB-15B, OB-16, OB-17, OB-18, OB-
19, OB-20A, OB-20B, OB-21, OB-24, OB-25, OB-26, RW-1, RW-2, RW-3, RW-4, RW-5, RW-5A, RW-6, 
RW-6A, RW-7, RW-8, RW-9, and RW-10.  Groundwater sampling was also conducted at directional well 
SC-01 located within the Peters Mine Pit and SC-02 located within Cannon Mine Pit.  Additionally, water 
samples were collected from the Peters Mine air shaft.  Well locations are shown on Figure 1.  Well 
details are in Table 1.  

ARCADIS collected groundwater samples from each well using the groundwater sampling and analytical 
procedures documented in the Quality Assurance Project Plan.  The wells were purged prior to sampling 
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in compliance with the low-flow methods presented in the USEPA Ground Water Sampling SOP FINAL 
(March 1998).  Purging data on groundwater field parameters (pH, oxygen-reduction potential [ORP], 
temperature, conductivity, and turbidity) and measured groundwater depths were recorded (see 
groundwater sampling logs in Attachments A and B).  These data are summarized in Table 2 and Table 3. 

As specified in the Post-Environmental Monitoring Program Sampling Work Plan, each sample was 
analyzed for Target Analyte List (TAL) inorganic compounds, Target Compound List (TCL) organic 
compounds.  Samples were not analyzed for pesticides based on prior approval from the USEPA dated 
April 2, 2007.

The samples were analyzed at the laboratory using the following SW-846 methodology as described in 
the USEPA-approved QAPP (May 2004): 

 Volatile Organics –   USEPA Method 8260B 

 Semi-Volatile Organics –  USEPA Method 8270C 

 Metals –    USEPA Methods 6010B/7470A 

 PCBs –    USEPA Methods 8082 

Table 4 identifies the sampling intervals tested on the bedrock wells during the October 2009 Site-wide 
Groundwater Sampling Event. Individual bedrock sampling intervals were isolated using inflatable 
packers. 

RESULTS 

A total of 57 groundwater samples were collected from 36 wells and the Peters Mine air shaft at the 
Ringwood Mines/Landfill Site. These included 24 shallow groundwater wells, consisting of 16 wells 
installed in unconsolidated overburden and eight wells installed in shallow bedrock.  Samples were also 
collected from 12 deeper bedrock groundwater wells.   

Groundwater samples were collected at depths ranging from 10 to 472 feet below ground surface (bgs).  
Required quality control samples were obtained in accordance with NJDEP and Quality Assurance 
Project Plan (QAPP) procedures specified in the Work Plan.  Both unfiltered (total metal) and filtered 
groundwater samples were analyzed for metals in order to acquire analytical data reflective of actual 
groundwater conditions. 
   
All sample results were reviewed and validated by ARCADIS in accordance with the QAPP.  Validation 
qualifiers and comments were added to the data tables as appropriate.  No data that included detected 
target compounds were invalidated.   



Page:

3/10 

The results of the October 2009 Site-Wide Groundwater Sampling event are presented on Figure 2, and 
summarized within Table 5.  The results of these analyses were compared to NJDEP’s Class IIA Ground 
Water Quality Standards (GWQS), including certain metals for which NJDEP’s GWQS are based on 
EPA’s non-health-based secondary, aesthetic standards (e.g., aluminum, iron, manganese, sodium, and 
zinc – See N.J.A.C. 7:9-6, et seq).    

Groundwater Levels and Flow Directions 

Groundwater levels vary at the site depending upon topography with groundwater shallower on the slopes 
of hills and ridges and becoming deeper towards the valley center.  Depths to groundwater range from 
several feet to approximately 60 feet below the ground surface.  Overall, groundwater at the site flows 
down the valley in a southeasterly direction towards Mine Brook and Ringwood Creek. 

Peters Mine Pit Area

Groundwater flow in the Peters Mine Pit area is to the southeast sub-parallel to the course of Park Brook 
and away from the slopes of Whaleback and Hope Mountains.  A map showing groundwater elevations 
and flow directions in the Peters Mine Pit Area during October 2009 is presented as Figure 3. 

O’Connor Disposal Area

Groundwater flow in the O’Connor Disposal Area is to the southeast sub-parallel to Park Brook and away 
from the slope of Whaleback Mountain.  A map showing groundwater elevations and flow directions in the 
O’Connor Disposal Area during October 2009 is presented as Figure 4. 

Cannon Mine Pit Area 

Groundwater flow in the Cannon Mine Pit Area is to the southeast toward Mine Brook.  A map showing 
groundwater elevations and flow directions in the Cannon Mine Pit Area during October 2009 is presented 
on Figure 5. 

Cannon Mine Pit is located on a finger-like ridge and groundwater most likely flows away from the crown 
of the ridge in a manner similar to storm-water runoff.  The crown of the ridge represents an approximate 
location of a groundwater divide.  Well OB-3, located at the base of the western slope of the ridge (SR-6 
area), typically has artesian water levels and is near a historical groundwater seep.  This is indicative of 
groundwater flowing from the Cannon Mine pit area to the southwest toward Mine Brook, which wraps 
around the ridge as the brook flows toward Ringwood Creek. 

The Cannon Mine pit breeches the crown of the ridge and thereby the trace of the groundwater divide.  
The presence of the Cannon Mine pit affects groundwater flow by creating alternate directions for both 
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shallow and deeper groundwater flow that may locally reverse groundwater gradients and cause 
groundwater to flow toward the pit with this groundwater eventually flowing southwest instead of to the 
southeast.

Volatile Organic Compounds 

Shallow Groundwater

 Unconsolidated and Directional Wells 

None of the VOCs on the target compound list were detected above the GWQS in groundwater 
samples collected from 16 unconsolidated and directional well.

 Shallow Bedrock Wells 

None of the VOCs on the target compound list were detected above GWQS in groundwater 
samples collected from eight shallow bedrock wells except for trichloroethene which was detected 
above the GWQS of 1.0 ug/L at OB-3 at a concentration of 2.1ug/L. 

Deeper Groundwater

VOCs were detected above the GWQS in two of the 12 bedrock wells.  Benzene exceeded the GWQS of 
1.0 µg/L in samples collected from RW-6 (1.5 ug/L) and RW-6A (2.4 ug/L).  

Peters Mine Air Shaft

One of the water samples collected from the Peters Mine Pit Area exceeded the GWQS of 1.0 µg/L for 
benzene from the depth of 230 feet (31.2 µg/L) below ground surface. 

Semi-volatile Organic Compounds 

Shallow Groundwater

 Unconsolidated and Directional Wells 

SVOCs were not detected at concentrations above GWQS in the groundwater collected from the 
16 shallow groundwater monitoring wells. 
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 Shallow Bedrock Wells 

SVOCs were not detected at concentrations above GWQS in groundwater collected from the 
eight monitoring wells installed into shallow bedrock except for bis(2 ethylhexy)phthalate which 
was detected at location OB-5 at a concentrations of 8.4 ug/L.  

Deep Groundwater

SVOCs were not detected in groundwater samples collected from the deeper bedrock wells at 
concentrations above the GWQS except for bis(2 ethylhexy)phthalate which was detected at location RW-
10 at a concentrations of 3.6 ug/L, respectively. 

Peters Mine Air Shaft

Water samples collected from the Peters Mine Air Shaft exceeded the SVOCs GWQS of 3.0 µg/L for bis(2 
ethylhexy)phthalate from depths of 180 feet (3.4 µg/L) and 230 feet (3.5 µg/L) below ground surface. 

Polychlorinated Biphenyls (PCBs) 

None of the 7 PCB arochlors were detected in any of the shallow or deep groundwater samples collected 
from the monitoring wells and the air shaft.   

Metals and other Inorganics

Shallow Groundwater

 Unconsolidated and Directional Wells 

Lead was not detected above the GWQS of 5 µg/L in 15 of the 16 samples collected from wells 
installed in the unconsolidated unit.  Unfiltered samples collected from monitoring well SC-01 
were above the GWQS with a concentration of 9.9 µg/L.  Lead was not detected above the 
GWQS for any filtered groundwater samples. 

Arsenic was detected above the GWQS of 3 µg/L in one of the 16 unfiltered samples.  The 
sample that exceeded the GWQS in and around the O’Connor disposal area was collected from 
monitoring well OB-16 (6.1µg/L).  Arsenic was not detected above the GWQS in any of the filtered 
samples collected from the unconsolidated wells. 

Iron was detected above the GWQS of 300 µg/L in all but two of the 16 unfiltered samples 
collected from the shallow monitoring wells. The iron exceedances ranged from 380 µg/L to 
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38,600 µg/L.  Iron was detected above the GWQS in 8 of the 16 filtered samples and the Peters 
Mine Air Shaft at 230’ bls. Iron concentrations ranged from 502 ug/L to 20,600 ug/L with the 
highest concentration of 100,000 ug/L in the airshaft. 

Manganese was detected above the GWQS of 50 µg/L in 13 of the 16 unfiltered samples 
collected from the monitoring wells, ranging in concentration from 62.5 µg/L to 6,230 µg/L.   
Manganese was detected above the GWQS in 12 of the 16 filtered samples and the Peters Mine 
Airshaft at 230’ bls.  Concentrations of the filtered samples ranged from 395 ug/L to 6,530 ug/L. 

Aluminum was detected above the GWQS in four of the 16 unfiltered samples collected from the 
shallow monitoring wells, ranging in concentration from 250 µg/L to 1,280 µg/L. 
Aluminum did not exceed the GWQS in any of the filtered samples collected. 

    
 Shallow Bedrock Wells 

Lead was not detected above the GWQS of 5 µg/L in either unfiltered or filtered samples collected 
from the groundwater monitoring wells installed in shallow bedrock.  Arsenic was also not 
detected above the GWQS of 3 µg/L in either unfiltered or filtered samples collected from 
groundwater monitoring wells installed in shallow bedrock. 

Iron was detected above the GWQS of 300 µg/L in 4 of the 8 unfiltered samples collected from 
the shallow bedrock wells; concentrations ranged from 2,550 to 13,100 µg/L. Manganese was 
detected in 4 of the 8 unfiltered samples at concentrations exceeding the GWQS of 50 µg/L, 
ranging from 402 µg/L to 1,120 µg/L.   

Besides iron and manganese, there were no exceedances above the GWQS in any of the filtered 
samples collected from the shallow bedrock wells.

Deeper Groundwater:

Lead was detected above the GWQS of 5 µg/L in one of the 31 samples collected from the 12 bedrock 
wells.  The unfiltered sample collected at RW-10 from 180 feet to 200 feet had a lead concentration of 7.0 
ug/L.  Arsenic was detected above the GWQS of 3 µg/L in one unfiltered sample collected from RW-5A at 
3.5 µg/L. 

Iron concentrations exceeded the NJDEP GWQS of 300 µg/L in 30 of 31 unfiltered samples and 11 of 31 
filtered samples in 12 deep bedrock wells.  Manganese exceeded its GWQS in 17 of 31 unfiltered 
samples and in 15 of 31 filtered samples.  Chloride was detected in one sample collected from RW-2 with 
a concentration of 80,300 ug/L, Aluminum, sodium, and zinc exceeded NJDEP’s GWQS in five or more 
unfiltered samples. 
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Besides iron, manganese, sodium, and zinc there were no exceedances above the GWQS in any of the 
other filtered samples collected from the deeper bedrock wells. 

Peters Mine Air Shaft

Iron concentrations exceeded the GWQS of 500 µg/L in the unfiltered and filtered samples collected from 
both depth intervals in the air shaft.  The unfiltered iron concentrations were 2,250 µg/L and 162,000 µg/L 
for the two respective depth intervals of 180 feet and 230 feet.  Manganese exceeded its GWQS in two 
unfiltered samples at 230 feet below ground surface (2,730 µg/L), and at 180 feet bgs (76.9 µg/L).  

Iron and manganese also exceeded the GWQS in the deeper filtered samples collected from the Peters 
Mine Air Shaft (100,000 ug/L) and (2,560 ug/L). 

Comparison with Historical Results 

The October 2009 groundwater sampling event results are consistent with the sample results obtained 
during the April and September 2008 sampling events with some exceptions.  Samples collected from 
wells RW-1, RW-2, and RW-4 in September 2008 exceeded standards for benzene; samples collected 
from RW-3 exceeded standards for bis(2-ethylhexyl)phthalate.  The analytical results from July 2009 
show that these exceedances are predominantly the result of artifacts introduced during sample collection 
process, as described in the July 2009 Report. 

Except for the artifact results observed in September 2008, recent groundwater sampling results (2008 
and 2009) are mostly consistent with previous groundwater sampling conducted at the site from 1984 to 
2007.  The sampling results indicate that there is not a site-wide or extensive plume of impacted 
groundwater.  Detections of constituents of concern above guidance levels have been limited, and 
sporadic.  Actual exceedances of the NJDEP GWQS have been few.  Historical groundwater sampling 
results showing exceedances of select NJDEP GWQSs are presented in Table 6. 

CONCLUSIONS 

The following conclusions may be drawn based on the results of groundwater sampling conducted at the 
Site in October 2009 and historical groundwater sampling results.   

Groundwater Flow 

Water table conditions are observed in the saturated overburden and in shallow bedrock where the 
overburden cover is thin or not present.  Groundwater flow in the overburden (Peters Mine Pit Area and 
O’Connor Disposal Area) follows the major surface water drainage patterns with the flow directions to the 
southeast toward Ringwood Creek.  Groundwater within the bedrock appears to flow toward Ringwood 
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Creek (Peters Mine Pit Area) and toward both Mine Brook and Ringwood Creek (Cannon Mine Pit Area); 
directions that are similar to overburden groundwater flow. 

Analytical Results 

Shallow Groundwater (Overburden Wells and Shallow Bedrock Wells)

Shallow groundwater is monitored by overburden wells in the Peters Mine Pit and O’Connor Disposal 
Area, and by shallow bedrock wells in the Cannon Mine area and St. George Pit/Miller Pit area.  Only low 
level detections of VOCs and SVOCs have been historically noted and they are primarily limited to the 
vicinity of Peters Mine Pit, with no benzene exceedances of the NJDEP GWQS during the October 2009 
sampling event, except at well OB-19. There were no detections of PCBs in any of the groundwater 
samples collected from shallow groundwater monitoring wells.   

Lead concentrations exceeded the NJDEP GWQS at the directional well in Peters Mine Pit (9.9 µg/L).  
Arsenic concentrations exceeded the GWQS of 3 µg/L at O’Connor Disposal Area well OB-16 (6.1 ug/L). 

As previously noted, iron and manganese exceedances of the NJDEP GWQS were widespread, with 
concentrations in most of the groundwater samples collected from the shallow groundwater monitoring 
wells.  Comparison of filtered to unfiltered overburden groundwater sample results shows that for metals 
other than iron and manganese, detections in unfiltered samples are typically not detected in the filtered 
results.  This indicates that aluminum, arsenic, and lead are not dissolved in groundwater but are 
associated with suspended solids (as a mineral or sorbed to colloidal particles). 

Dissolved iron and manganese exceeded their respective GWQSs in most of the filtered samples in 
overburden wells.  Approximately 50% of the total iron was in the dissolved phase and 70% of the 
detected Manganese was in the dissolved state.  Because of the widespread presence of iron and 
manganese that exceeds their respective GWQSs in the vicinity of Peters Mine Pit and the O’Connor 
Disposal Area, shallow groundwater in overburden does not meet NJDEP’s criteria for Class II-A 
classification.

Bedrock Wells

Shallow and deeper groundwater within bedrock is monitored by a network of wells in the Peters Mine Pit 
and O’Connor Disposal Area that are completed below the overburden within deeper bedrock, and by 
shallow and deeper bedrock wells in the Cannon Mine area and St. George Pit/Miller Pit area (saturated 
overburden is not present in these areas). 

VOCs were detected in the vicinity of Peters Mine Pit, with benzene exceeding its NJDEP GWQS in the 
samples collected from wells RW-6, RW-6A and the air shaft (Table 6). There was only one SVOC 
detection above the NJDEP GWQS at RW-10 for bis-(2-ethylhexyl)phthalate.   
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As noted during previous sampling events, there were no detections of PCBs in any of the groundwater 
samples collected from shallow or deeper bedrock groundwater monitoring wells. 

Lead was detected above the NJDEP GWQS in only one of 31 deeper bedrock samples collected during 
this sampling event.  Iron and manganese exceedances of the NJDEP GWQS were widespread, with 
elevated concentrations in most of the groundwater samples collected from the shallow and deeper 
bedrock groundwater monitoring wells. 

Comparison of filtered to unfiltered bedrock groundwater sample results shows that for other than iron and 
manganese, metals are typically not detected in the filtered results. This indicates that these metals 
(aluminum, arsenic, and lead) are not dissolved in groundwater but are suspended solids (as a mineral or 
sorbed to colloidal particles). Because of the widespread presence of iron and manganese at 
concentrations that exceed their respective NJDEP GWQS, shallow and deeper groundwater in bedrock 
does not meet the NJDEP’s criteria for Class II-A classification for a potable water supply. 
   
Detections of constituents of potential concern other than iron and manganese were sporadic and 
typically below the NJDEP GWQS.  Zinc was detected at concentrations exceeding the NJDEP GWQS at 
depths of 42 to 408 ft bgs at various intervals in wells RW-2, RW-4, RW-8, and RW-10.   

Present groundwater quality is consistent with historical patterns observed from 1984 through July 2009.  
Constituents of concern are not present in the groundwater in any consistent pattern. Based on 
concentrations of iron and manganese in groundwater, water quality at the site would be non-potable 
based on comparison to NJDEP’s criteria for Class II-A classification. 

Groundwater at the site is not used for drinking water. 

RECOMMENDATIONS 

Based on the results of this groundwater sampling event and prior historical groundwater analytical 
results, Ford again requests that: 

1. PCBs be deleted from the analyte parameter list because PCBs have not been detected in 
groundwater in any samples from any of the monitoring wells from any of the monitoring 
events from 1984 until the present.  There is no basis to require continued monitoring for 
these parameters;  

2. The TCL for VOCs and SVOCs should be limited to benzene, ethylbenzene, toluene, xylenes, 
isopropylbenzene, 1,1-dichloroethane, chloroethane and bis(2-ethylhexyl)phthalate as these 
are the predominant organic compounds detected with other organic compounds on the TCL 
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either never having been detected or only detected sporadically at trace concentrations with 
no exceedances of NJGWQS; 

3. Monitoring wells OB-1, OB-7, OB-10, OB-12, and OB-13 should be dropped from the list of 
wells to be sampled because there have been no detections of constituents of concern or 
there have been only some sporadic detections at trace concentrations with no exceedances 
of NJGWQS;  

4. OB-6 has also been damaged.  Nothing but Iron and manganese has ever been detected at 
this well.  The well should be abandoned and not replaced; and 

5. Sampling should be conducted on an annual (rather than semi-annual) basis as the sampling 
results clearly show little change from event to event, with actual analytical results varying by  
insignificant amounts upward or downward from event to event.  The data collected from extra 
yearly events is no longer providing additional information that increases the understanding of 
site groundwater issues 
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Table 3. Summary of Water Level Measurments, October 2009 Ringwood Mines / Landfill Site, Ringwood, 
New Jersey

WELL ID DTW Measuring Point Elevation Groundwater Elevation
(Feet) (Feet) (Feet)

OB-1 6.99 544.37 537.38
OB-2 29.80 562.30 532.50
OB-3 7.25 496.53 489.28
OB-4 14.64 510.80 496.16
OB-5 1.75 458.83 457.08
OB-6 10.41 607.28 596.87
OB-7 5.01 503.91 498.90
OB-8 --- 574.25

OB-10 6.41 352.04 345.63
OB-11 --- 530.25
OB-12 14.75 558.36 543.61
OB-13 20.76 500.35 479.59

OB-14A 10.56 501.40 490.84
OB-14B 13.05 504.11 491.06
OB-15B 6.59 515.98 509.39
OB-16 6.25 492.30 486.05
OB-17 5.62 490.26 484.64
OB-18 4.19 496.26 492.07
OB-19 12.43 532.39 519.96

OB-20A 15.58 533.67 518.09
OB-20B 15.00 534.03 519.03
OB-21 8.09 539.48 531.39
OB-22 20.18 518.36 498.18
OB-23 20.71 515.65 494.94
OB-24 5.42 500.89 495.47
OB-25 11.55 527.31 515.76
OB-26 12.45 545.23 532.78
SC-1 15.45 532.53 517.08
SC-2 59.55 564.13 504.58

RW-1 11.60 550.44 538.84
RW-2 8.19 513.23 505.04
RW-3 14.45 529.30 514.85
RW-4 30.34 541.07 510.73
RW-5 12.88 533.48 520.60

RW-5A 12.58 533.26 520.68
RW-6 13.36 533.96 520.60

RW-6A 13.95 534.32 520.37
RW-7 5.04 539.43 534.39
RW-8 58.39 570.10 511.71
RW-9 43.90 561.87 517.97

RW-10 38.22 540.98 502.76



Well No. Depth Open Hole Interval Sampling Depth
(feet) (feet) (feet)

11-31
59 - 79

98 - 118
126 - 146

20-50
103 - 133
162 - 192
279 – 309
441-472

RW-3 100 58 to 100 62-98

57-77
108 - 128
328-348
388-408

RW-8 219 3 to 219 42-62
158-178
199-219

RW-9 220 12 to 220 20-40
80-100

134-154
201-221

RW-10 220 3 to 220 22-42
46-66
70-90

115-135
180-200

Table 4. Bedrock Wells Sampling Intervals, July 2009 Groundwater Sampling Event, Ringwood 
Mines/Landfill Site, Ringwood, New Jersey.

RW-4 543 60 to 543

RW-1 150 4 to 150

RW-2 503 14 to 503
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OB-3

RW-2

OB-4

OB-5

OB-6

OB-7

OB-14A

RW-4

OB-8

OB-1

RW-1

OB-10

OB-17

OB-18

OB-16

OB-12

Mountain Road

SR-9

OB-15B

RW-3

SR-8

D
R

.

M
ILLIG

A
N

OB-14B

Hope

OB-11

OB-9

OB-15A

SC-1

RW-5

OB-25
OB-24

OB-23

OB-22

OB-20A

RW-6

OB-21
RW-7

OB-20B

SR-12

SR-11

SR-10
RW-6A

SC-02

Metals :

551 2690

227 400
VOCs and SVOCs:

PCBs:

SC-02

Metals :

551 2690

227 400
VOCs and SVOCs:

PCBs:

OB-22

Metals :
1560 2280

1600 2960

64.2
VOCs and SVOCs:

PCBs:

OB-4

Metals:

5700 3770 2540 7480 3160

1820 1840 680 440 402
54700 54300

VOCs and SVOCs:

PCBs:

OB-5

Metals:

20900 29300 21600 16900 13100

1500 2100 1740 776 412
VOCs and SVOCs:

8.4
PCBs:

OB-6

Metals:

2090 2210 3030 5150

3000 2160 4670 2540
VOCs and SVOCs:

PCBs:

SC-01

Metals :

60800 29700 47100 33100 27100
8.8 5.4 6.2 7.2 9.9
655 307 518 343 311

VOCs and SVOCs:
1.5 1.1

4.3
PCBs:

OB-10

Metals:

598 4160

214 87.2 2570
VOCs and SVOCs:

PCBs:

OB-17

Metals:
683

3830 1570 3130 1730

669 472 64.5 496 462
VOCs and SVOCs:

PCBs:

OB-14A

Metals:

23.1 14.4
61400 52500 34700 50500 38600

2770 1870 773 1360 969
VOCs and SVOCs:

PCBs:

OB-14B

Metals:

2.6 1.1
642 890 516 1040 719

1500 1740 1560 2100 1630
VOCs and SVOCs:

PCBs:

OB-15B

Metals:
425 700

507 1070

675 2370 1300 1830 1970
VOCs and SVOCs:

PCBs:

OB-16

Metals:
8.8 4.6 7.4 5.1 6.1
15400 11100 12200 12400 13200

3940 2860 3250 3030 3440
VOCs and SVOCs:

PCBs:

OB-18

Metals:
262 420

490

VOCs and SVOCs:

PCBs:

OB-19

Metals :

4
20200 10100 20000 37500 20500

1150 180 755 447 394
VOCs and SVOCs:

1.2

PCBs:

OB-20 B

Metals :

3.8
34900 26400 29200 32000 26100

9120 6800 7060 7850 6230
VOCs and SVOCs:

1.5 1.4
6.8

PCBs:

OB-20A

Metals :
2190 216 367
18.6 3.7 7.8
49600 28200 24400 26800 30900

5590 885 1300 685 964
VOCs and SVOCs:

3.2
PCBs:

OB-21

Metals :
36300 1820 2760 1180 336
9
1.7
54600 2520 3150 1550 380
27
2540 113 241 85.9

VOCs and SVOCs:

PCBs:

OB-23

Metals :

7760 42300
7.5

1130 1400
368000 86900

VOCs and SVOCs:

PCBs:

OB-24

Metals :
686 1020 250

1520 2130 493

352 262 742 789 341
VOCs and SVOCs:

PCBs:

OB-25

Metals :
1440 8080 43100 17700 3440

19.8 8.4
1.4 3.3

942 11000 69500 28300 5180
13.8 45.7
321 2110 735 137

VOCs and SVOCs:

171

PCBs:

OB-1

Metals:
776

649

VOCs and SVOCs:

4.3
PCBs:

OB-2

Metals:

VOCs and SVOCs:

PCBs: OB-3

Metals:

1860 1710 590 1390 2550

1010
VOCs and SVOCs:

2.1

PCBs:

OB-7

Metals:

1440 4840 1940 3480 9200

2880 2230 2510 2180 1120
VOCs and SVOCs:

PCBs:

OB-12

Metals:

VOCs and SVOCs:

PCBs:

OB-13

Metals:
247

VOCs and SVOCs:

PCBs:

OB-26

Metals :
376 1280

403 1200

62.5
VOCs and SVOCs:

PCBs:

PM AIRSHAFT

Metals :

152000 339 147000 68900 2250

2680 2400 672 76.9
VOCs and SVOCs:

30.1 26.4 7.4
3.4

PCBs:

Metals :

158000 148000 68300 162000
6.4 169000

2580 2490 2810 671 2730
VOCs and SVOCs:

29.9 31.8 29.1 7.6 31.2
3.5

PCBs:

RW-1

Metals:
5300 694 347

5970 699 323 313

171
VOCs and SVOCs:

9.8
3.4

PCBs:

Metals:

318

VOCs and SVOCs:
8.6

PCBs:

Metals:

349 304 441

215 52.4
85100
2690

VOCs and SVOCs:
2

PCBs:

Metals:

2450 19700

318 937
VOCs and SVOCs:

6.2

PCBs:

RW-2

Metals:
979 835 366

511 2710 3520 2290

718 369 199 215 108
95100 120000 97800 132000 9000

VOCs and SVOCs:
7.4

5
PCBs:

Metals:
616

616 655 349 4160 1330
5.4

381 442 5215 165 79.8
75900 120000 85100 121000 89200

2690 2970 4730
VOCs and SVOCs:

43.8
6.6 3.2

PCBs:

Metals:
650 301

653 4120 2700

1510 303 240
112000 86500

VOCs and SVOCs:

1.9
PCBs:

Metals:
282 295

1650 1300 1390 1660
21.2

1750 980 198 193
61500 79100 109000 90300
2230 5670

VOCs and SVOCs:
6

5.5
PCBs:

Metals:
420 363

1140 2150 930 2990
22.2

1510 1570 334 962
75600 257000 288000 271000
3730 10700 2060

VOCs and SVOCs:

26.4 5.3
PCBs:

RW-3

Metals:
280

3470 1520 1830 904

172 149 167 275 238
VOCs and SVOCs:

8.5
PCBs:

RW-4

Metals:

17.8

1170 1180 3360 7060 3330

75.8 111
VOCs and SVOCs:

14.3

PCBs:

Metals:
6.2

765 602 4430 1600

2490
VOCs and SVOCs:

3.3

PCBs:

Metals:

4.9
798 316 336 2610 1290

67.4
3770 2470

VOCs and SVOCs:

PCBs:

Metals:

2890 1170 352 2970 1310

VOCs and SVOCs:

PCBs:

RW-5A

Metals :
834 625 204
8.6 10 3.5
704 605 1420 1290

123 234 320 209
63100 73300

VOCs and SVOCs:

PCBs:

RW-6

Metals :

3.8 4.1
50800 36400 43200 37600 37800

5210 6640 4500 4860 4920

VOCs and SVOCs:
2.6 1.7 2.1 2 1.5
4.2 3.7

PCBs:

RW-6A

Metals :

9290 9460 10000 9810

10200 9770 10300 10600

VOCs and SVOCs:
1.7 2.9 1.3 2.4

3.8
PCBs:

RW-7

Metals :
405 244 648 4940 996

342 1350 2130 21000
5.1
64.4 401

VOCs and SVOCs:

PCBs:

RW-5

Metals :

4.1
11.8

4700 15200 7290 8700 9040

5050 4890 3990 3670 3360

VOCs and SVOCs:
1.8

6.7
PCBs:

LEGEND

BOLD

Constituent
Higher of PQL or 

NJDEP Groundwater
Quality Criteria

Metals
Aluminum 200
Arsenic 3

Beryllium 1
Cadmium 4
Chromium 70

Iron 300
Lead 5

Manganese 50
Mercury 2
Nickel 100

Sodium 50000
Zinc 2000

VOCs and SVOCs

Benzene 1
bis(2-ethylhexyl)phthalate 3

KEYMAP

RW-8

Metals :

1570 593
17.9
135 132
9990 2030

VOCs and SVOCs:

PCBs:

Metals :

759 423
6
158 171

VOCs and SVOCs:

PCBs:

Metals :

895 1350

126 172

VOCs and SVOCs:

PCBs:

RW-9

Metals :

365

VOCs and SVOCs:

PCBs:

Metals :

317 816

VOCs and SVOCs:

PCBs:

Metals :

1330 604
6.4
202

VOCs and SVOCs:

PCBs:

Metals :

888 929

170 104

VOCs and SVOCs:

PCBs:

RW-10

Metals :

614

VOCs and SVOCs:

PCBs:

Metals :

1090 815

7170
VOCs and SVOCs:

PCBs:

Metals :

1620 824

5610
VOCs and SVOCs:

PCBs:

Metals :
254

1540 1050

3300
VOCs and SVOCs:

3.6
PCBs:

Metals :
226

1410 2230
7

309 300
10900

VOCs and SVOCs:

PCBs:
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